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INTRODUCTION
Premature rupture of membrane (PROM) at term
pregnancy occurs before the onset of labor at term
gestational age (between 37+0 and 41+6 weeks).
Patients with PROM usually complain of vaginal
bleeding, pelvic pressure, vaginal discharge, water
going out of birth canal without uterine
contraction.1,2 The incident of PROM happened
approximately 12% of all pregnancies; however, it
was varied from 2 to 18% of pregnancies. About
70% PROM cases occur at term pregnancy. Recent
studies showed that the incident of PROM was
between 14 and 17% of all pregnancies. At term
pregnancy, the incidence rate was approximately
5-18%. This breakage of amniotic sac was probably
influenced by several factors, such as cervico-
vaginitis, incompetent cervix, maternal smoking,
prenatal diagnostic procedures (amniocentesis,
chorionic villus sampling), coitus, also mineral and
vitamins deficiency.3-5
In term pregnancy, PROM is the beginning from
8 to 10% of all pregnancies and it will be followed
by the onset of labor and birth. A random study
found half of women with PROM delivered within
5 hours and 95% of them delivered in 28 hours
after the rupture of membrane.6-8
Most PROM women would continue to deliver
on the second or third day; therefore, patients and
their fetal had to be fully observed. The expectative
management for PROM can be considered on
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Abstrak
Tujuan: Untuk memba nding ka n ka da r hig h sensit ivity
C-Reactive Protein (hs-CRP) pada pasien ketuban pecah dini
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patient at the first 12-24 hours. However, the risk
of intrauterine infection increases during PROM.
Some studies stated that the risk of chorio-
amnionitis increased up to 24% after the
occurrence of prolonged PROM.8,9
C-Reactive Protein is an inflammation marker
produced and released by the liver under the
stimulation of cytokines interleukin 6 (IL-6),
interleukin 1 (IL-1), and tumor necrosis factor 
(TNF- ).4,10 High sensitive C-Reactive Protein
(hs-CRP) is an acute phase reactant that is
synthesized primarily in the liver cells as a
response to pro-inflammatory cytokines. Further-
more, hs-CRP will stimulate the release of matrix
metalloproteinase (MMP-1). The role of MMP plays
in the process of remodeling/degradation of
extracellular matrix causing rupture of
membranes.4,5,10
A lot of studies has conducted to determine the
impact of CRP on normal pregnancy, preeclampsia,
premature labor. Some studies reported an
elevation on the level of CRP in maternal serum
above normal level which was common seen in
non-pregnant women. It was also reported that
high level of CRP in maternal serum at the
beginning of delivery process would increase risk
of fetal intrauterine infection. Wiser, et al. through
their study reported increasing CRP to the level of
more  than 10 mg/l  is  indicat ion of  an
infection.8,10,11 Therefore, our study aims to
compare the level of hs-CRP on patients with
PROM at term pregnancy, whereas we differ into
two-time limit for the PROM.
METHODS
This study was a cross-sectional design conducted
from December 2015 to February 2016 in
Department of Obstetrics and Gynecology, Faculty
of Medicine Universitas Sam Ratulangi/Prof. dr.
R.D. Kandou Hospital, Manado and Kasih Manado
Hospital. We recruited 14 women as study subjects
at term pregnancy with PROM less than 12 hours
and 14 women at term pregnancy with PROM
equal or more than 12 hours. We took the
distributive characteristics including age, weight,
height, body mass index (BMI), and the women
were examined the blood samples for hs-CRP level.
The level of hs-CRP was measured by turbidimetry
m e t h o d s  u s i n g  L i  h e p a r i n  s e r u m  a n d
ethylenediaminetetraacetic acid (EDTA).
We reviewed the medical records and then all
patients who would be enrolled on the study got
the counseling explanation about the purpose,
benefit, and study procedures, as well as the risk
could occur. If they agreed to be included in this
study, they had to signed the informed consent.
The collected data were analyzed using non-
parametric statistical tests in SPSS.
RESULTS
Table 1 showed that the most pregnant women
with PROM were between 20 and 35 years old
which the average of it was 29.4 years old. The
gestational age on either PROM <12-hour or 12-
hour group was less than 40 weeks, with an
average of 38.4 weeks of gestation. According to
parity, most of them had not ever delivered; there-
fore, the average parity was only 0.7. Furthermore,
the baby’s birth weight on the PROM <12-hour
and PROM 12-hour group mostly had less than
3500 grams and the mean of it was 3103.6 grams.
Meanwhile, APGAR score on PROM <12 hour
and PROM 12-hour group at first and fifth minute
was >7 and >7; whereas, the average of 7.1 at
minute 1 and 9.1 at minute 5.
The lowest and highest hs-CRP level on PROM
<12 hour was 0.8 and 70.7 mg/l, with mean
(standard of deviation/SD) of 12.9 (19.2) mg/l.
While on PROM 12-hour group, the lowest,
highest, mean, and SD were 1.0, 158.1, 17.8, 40.7
mg/l; respectively.
 Based on the data obtained, we conducted a
normality test using Shapiro-Wilk test due to small
sample size. The result on BMI, length of PROM,
and hs-CRP pointed out that the p less than 0.05
so that it meant that the data distribution was not
normal and we continued to non-parametric
statistical test.
The Mann-Whitney non-parametric statistical
test resulted that there was no significant
difference in BMI between PROM <12-hour and
PROM 12-hour group (p=0.306). It defined that
the BMI did not have association with the incidence
of PROM. Meanwhile, there was a significant
difference on PROM length between groups
(p<0.001). The analysis of hs-CRP level described
that there was not statistically different between
groups (p=0.734).
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DISCUSSION
A review held by Martinez, et al. in 2007 stated
that there were eight main studies consisting of
610 cases that fulfilled the criteria; whereas, three
of the studies concluded that hs-CRP was a
diagnostic instrument for chorioamnionitis
occurrence on PROM cases; although, one study
suggested higher level of hs-CRP had more
diagnostic value. Meanwhile, the other five studies
concluded that the hs-CRP as single indicator to
diagnose chorioamnionitis incidence on PROM still
lacked of power; therefore, it needed further study
on that indicator.12 Another study by Serkan
Kahyaoglu, et al. on 86 patients concluded that
hs-CRP as an inflammation marker, revealed less
specific and sensitive to predict the labor with
PROM.13
Table 1. Patient Characteristics on Premature Rupture of Membrane (PROM) group
Characteristics PROM <12 hours(n=14) PROM 12 hours(n=14) Mean SD
Age (years old)
<20 0 1
20-35 12 9 29.4 6.4
>35 2 4
Parity
0 8 6
1 4 5
2 1 1 0.7 1.0
3 1 2
>4 0 0
Gestational Age (weeks)
37-<40 13 11
40-<41 1 3 38.4 1.0
41-<42 0 0
Birth Weight (grams)
2500-<3000 4 7
3000-<3500 8 4 3103.6 303.2
3500-<4000 2 3
APGAR Score
Minute 1
4-6 3 2
7-10 11 12 7.1
Minute 5 0.8
4-6 0 0 9.1
7-10 14 14
Table 2. hs-CRP Level on Premature Rupture of Membranes (PROM)
PROM Group hs­CRP Level Mean SD
Lowest (mg/l) Highest (mg/l)
PROM <12 hours (N=14) 0.8 70.7 12.9 19.3
PROM 12 hours (N=14) 1.00 158.1 17.8 40.7
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This study showed that the measurement of
hs-CRP level on patients with PROM at term
pregnancy was not a single indicator to predict the
success of labor induction. The limitation of study
included small sample size so that it would be
difficult to be applied in general. We suggested to
conduct another study covered bigger population
in Indonesia to determine the use of hs-CRP on
PROM at term pregnancy.
CONCLUSION
The level of hs-CRP does not have association with
the incidence of PROM.
REFERENCES
1. Lee SM, Romero R, Park JW, et al. Histologic chorioamnio-
nitis is a risk factor for adverse neonatal outcome in late
preterm birth following PROM. Am J Obstet Gynecol. 2012;
206(1): S237-8.
2. Yoon BH, Jun JK, Park KH, Syn HC, Gomez R, Romero R.
Serum C-reactive protein, white blood cell count, and
amniotic fluid white blood cell count in women with
preterm premature rupture of membranes. Obstet Gynecol.
1996; 88(6): 1034-40.
3. Cunningham FG, Leveno KJ, Bloom SL, et al. Labor and
delivery. In: Williams Obstetrics 23rd. New York: McGraw-
Hill Companies Inc; 2010.
4. Cunningham FG, Leveno KJ, Bloom SL, et al. Rupture of
membrane and preterm pregnancy. In: Williams obstetrics
23rd edition. New York: The McGraw-Hill Companies, Inc;
2010.
5. Li K, Wang Y, Li H, et al. A study of 579 pregnant women
with premature rupture of membranes at term. Int J Obstet
Gynecol. 2011; 112(1): 45-7.
6. Oh KJ, Park KH, Kim SN, Jeong EH, Lee SY, Yoon HY.
Predictive value of intra-amniotic and serum markers of
inflammatory lesions of preterm placenta. Placenta.
2011; 32(10): 732-6.
7. Najat NBM, Barawi SAM. Level of C-reactive protein as an
indicator for prognosis of premature uterine contractions.
J Prenatal Med. 2014; 8(1/2): 25-30.
8. Laar RV, Ham DP, Oei SG, et al. Accuracy of C-reactive
protein determination in predicting chorioamnionitis and
neonatal infection in pregnant women with premature
rupture of membranes: a systematic review. Eur J Obstet
Gynecol Rep Biol. 2009; 147: 124-9.
9. Wiwanitkit V. Maternal C-reactive protein for detection of
chorioamnionitis. J Infect Dis Obstet Gynecol. 2005; 13(3):
179-81.
10. Halder A, Agarwal R, Sharma S, Agarwal S. Perdictive
significance of C reactive protein in spontaneous preterm
delivery: a prospective cohort study. Int J Reprod
Contracept Obstet Gynecol. 2013; 2(1): 47-51.
11. Wiser A, Sivan E, Dulitzki M, Chayen B, Schiff E, Bar-Chaim
A, et al. C-reactive protein and the mode of onset of labor
in term pregnancies. Act Obstet Gynecol Scand. 2008; 87:
26-30.
12. Martinez T, Smith P, Lamont RF. Use of C-reactive protein
as a prediction of chorioamnionitis in prelabour rupture of
membranes: a systematic review. BJOG. 2007; 1471: 796-
801.
13. Serkan K, Timur H, Engin-Üstün Y. Can maternal serum
C-reactive protein levels predict successful labour induction
with intravenous oxytocin in term pregnancies complicated
with premature rupture of the membranes? A cross-
sectional study. Original Investigation. 2014: 36-40.
Vol 5, No 1
January 2017 hs-CRP level on PROM at term pregnancy  15
